Repetitive strain injuries (RSls), specifically carpal tunnel syndrome, are the fastest growing type of occupational injury. Research about precipitating factors and prevention has been controversial and inconclusive. Preventive measures typically have addressed ergonomic changes. The purpose of this research article is to describe the effects of several variables on the perceived development of RSI symptoms, particularly those of carpal tunnel syndrome. Emphasis was placed on the role of perceived stress. The study design was a descriptive survey using a nonprobability sampling method. The study focused on four variables related to perceptions of symptoms: 1) perceptions of level of knowledge related to the prevention of RSls; 2) taking a specific action to make one's workstation more ergonomically correct; 3) perceptions of having ergonomically correct workstations; and 4) perceptions of being stressed. Study results indicated that perceived stress was significantly associated with perceived RSI symptoms. Workers who use a computer 4 or more hours per day reported significantly more symptoms than those who did not. At risk computer users who perceive an ergonomically correct workstation reported fewer symptoms. To prevent RSls, occupational health nurses must address ergonomics, stress levels, and knowledge levels.
R epetitive strain injuries (RSIs), or cumulative trauma disorders (CTDs), have emerged as a leading concern of employers, employees, health care providers, insurers, and others. Also known as overuse syndromes, they include a variety of conditions such as carpal tunnel syndrome (CTS). RSIs were the fastest growing occupational illness/injury during the 1980s (Frederick, 1992) . This trend has continued in the 1990s. The monetary costs are also soaring. It is estimated that one third of every dollar of worker's compensation costs is spent on musculoskeletal problems, most of which are RSIs ("Tallying the true costs," 1993). Despite numerous research studies, the cause of these injuries remains inconclusive. No consensus exists about the meaning of the terms to describe these injuries, conditions included in the terms, or the criteria for diagnosis. However, there is consensus that a problem exists (Dobyns, 1991) .
Carpal tunnel syndrome is believed to be caused by repetitive motion of the wrists and hands without adequate recovery time, which results in inflammation and swelling in the carpal tunnel and causes eventual dysfunction of the hand (Barrer, 1991) . Theoretically, the condition can affect anyone who sustains repetitive motions of the wrist area, whether sorting mail, holding a tool, or bowling. The problem has become especially widespread in office workers such as data entry personnel, writers, and others who use computer keyboards on a regular and protracted basis. In one study of clerical workers, symptoms of CTS were experienced by 46% of secretaries, 36% of word processors, 13% of stenographers, and 11% of programmers (Morgan, 1991) .
Many researchers now agree that the causes of CTS are controversial, multifactorial, and elusive (Armstrong, 1993; Bernard, 1979; Ferguson, 1984; Hadler, 1990) . Purported causes include poorly designed workstations and improper methods for performing job tasks; personal factors such as gender, prior injuries, health history, hobbies, personality; work related stressors such as work pace, work demands, or work conflicts; and sociopolitical phenomena.
Active treatment of established cases is not effectual in reducing overall disabilities and costs (Ferguson, 1984) . Preventive measures have been recommended and typically have addressed ergonomic changes (Chong, 1993a,b; "Ergonomic Strategies," 1992; Fernberg, 1992; Layman, 1992; Lutz, 1987; Morgan, 1991; Siebenaler, 1992) . However, a growing realization exists that these changes, including the frequently recommended ergonomic changes, may not completely solve the problem (Armstrong, 1987; "CTD interventions resisted," 1994; Hadler, 1990 Hadler, , 1992 "Is ergonomics effective?," 1992; Lutz, 1987; Starr, 1985) . Many employers have implemented recommended ergonomic changes, only to watch the incidence of CTS continue to escalate (Hadler, 1992) . Perceived stress on the part of employees is emerging as a little researched, but important contributor to the development or maintenance of CTS symptoms (Arndt, 1987; Muffly-Elsey, 1987; "NIOSH study," 1992 ; "Psychological factors linked to VDT injuries," New York Times, July 22, 1992, p. C12; Swoboda, F., "NIOSH study links job stress to VDT physical injuries," Washington Post, July 21, 1992, pp. Cl, C5).
RESEARCH PURPOSE
The purpose of this research was to determine and describe the effects of several variables on employee perceived development of RSI symptoms, particularly CTS, in a group of at risk computer users. At risk computer users were employees who routinely reported performing repetitive keyboard work for a cumulative total of 4 or more hours, inclusive of breaks, during any 12 hour period per day on a regular basis (California Code of Regulations, 1993) .
Emphasis was placed on the role of perceived psychosocial stress in the development of symptoms. Stress has been linked to numerous disease states, including musculoskeletal diseases (Bongers, 1993) . However, only two studies (Arndt, 1987; Muffly-Elsey, 1987) identified stress as an associated factor for the development of CTS, and only a few (Linton, 1989; Lundervold, 1951; 'NIOSH study," 1992; Smith, 1981) have linked it with overall RSIs. How workers' perceptions and reporting of RSI symptoms of the upper extremity may be affected by stress is an area that needs more research (Franzblau, 1993) .
RESEARCH QUESTIONS
Research questions for this study were directed toward determining and describing the effects of 1) 116 employees' perceptions of level of knowledge regarding the prevention of RSls; 2) employees' taking a specific action to make their workstations more ergonomically correct; 3) employees' perceptions of having an ergonomically correct workstation; and, 4) employees' perceptions of being psychosocially stressed on 5) employees' perceptions of having symptoms of RSls. Specific research questions are presented in Table 1. CONCEPTUAL FRAMEWORK A conceptual model for work related neck and upper limb musculoskeletal disorders developed by Armstrong (1993) was used to provide a framework for the interaction among physiological, mechanical, individual, and psychosocial factors to integrate epidemiological findings with clinical studies. This model highlights the multifactorial nature of work related neck and upper limb disorders and assists in understanding the complex nature of interactions among exposure, dose, capacity, and response. Both scientific and practical aspects and their interactions are addressed, providing those responsible for prevention with information required to develop effective strategies. The model can be considered a tool for research planning and study interpretation (Armstrong, 1993) .
Rogers ' (1970) conceptual framework of nursing, the Science of Unitary Human Beings, also provides guidance and an overall explanation and direction for studying the interaction and effect of multiple variables on an individual's well being. The interrelated elements in the model are humans and their environments. Humans and their environments are mutual and continuous; no spatial or temporal boundaries exist between them. Rogers' work provides an excellent focus for philosophical analysis (Sarter, 1988) . Rogers (1988) stated that the uniqueness of nursing is its central concern with unitary, irreducible humans and their respective environments. She further stated that the purpose of nursing is to promote health and well being.
The present study further relied on the concept of subjective knowing as a viable perspective from which truth and knowledge are conceived (Belenky, 1986; Bolles, 1991) . Related closely to the concept of intuitive knowing, such ways of perceiving self and the world lead to a valuation of a reality not always objectively verified by others, or even by self. Yet, for many, it is the source of their truth. Belenky (1986) refers to this knowing as the "oracle within" and the "inner expert." To accept that there are ways of searching for and experiencing truth other than the analytical, objective, rational, and detached modes of scientific methodology allows the researcher to adopt creative approaches to understanding the world, as well as the questions derived from professional practice. Researchers cannot rely on anyone way of knowing that disregards another dimension of experience. The concept of subjective or intuitive knowing is an especially relevant one for women (Buerk, 1985; Hagell, 1989; Lunneborg, 1990; Rose, 1990; Tobias, 1991; Zweig, 1990) . In the study population, mostly women work in many of the jobs requiring prolonged use of computers (empirical observation). When an individual's perceptions are not 
Research Questions
Employee Perceptions of Level of Knowledge 1. What is the self perceived level of knowledge regarding prevention of RSls in a group of at risk computer users?
Employee Action
2. How many employees of an at risk group of computer users have taken a specific action to make their workstations more ergonomically correct? What actions have been taken?
Employee Perceptions of Ergonomically Correct Workstations

3.
How many employees of an at risk group of computer users perceive themselves to have ergonomically correct workstations?
Employee Perceptions of Being Stressed
4.
How many employees of an at risk group of computer users perceive themselves to be psychosocially stressed? How do they score on a global measurement of perceived stress?
Employee Perceptions of Having Symptoms of RSls
5.
How many employees of an at risk group of computer users perceive themselves to have symptoms of RSls? What symptoms do they report?
Relationships Between and Among Variables
6.
Is there a significant association between employees' self perceived level of knowledge and taking of a specific action to make their workstations more ergonomically correct?
7.
Is there a significant association between employees' taking a specific action to make one's workstation more ergonomically correct and the perception of having RSI symptoms?
8.
Is there a significant association between employees' self perceived level of knowledge and the perception of having RSI symptoms?
9.
Is there a significant association between employees' perceptions of having ergonomically correct workstations and the perception of having RSI symptoms?
10. Is there a significant association between employees' perceptions of being psychosocially stressed, as measured by Cohen's (1983) Perceived Stress Scale, and the perception of having RSI symptoms?
11. Is there a significant association between employees' rankings of perceived overall stress level and employees' scores on the Perceived Stress Scale?
12. What is the association of employees' self perceived level of knowledge regarding prevention of RSls, the taking of a specific action to make one's workstation more ergonomically correct, perceptions of having an ergonomically correct workstation, and perceptions of being psychosocially stressed, on employees' perceptions of having RSI symptoms?
believed, validated or confirmed, the individual is devalued and risks being labeled hysterical, emotional, or irrational (Agor, 1989; Barnum, 1989; Bruner, 1960; Goldberg, 1983; Rew, 1988 Rew, , 1991 Schraeder, 1987; Vaughn, 1979) . Ostensibly, this can lead to further stress in the workplace or elsewhere (Hess, 1992) . Studying the development of RSI symptoms from the viewpoint of the participants' perceptions may yield a new dimension for understanding this complex disorder.
METHODOLOGY
A descriptive survey design was used. The study focused on four variables and their association with the MARCH 1997, VOL. 45, NO.3 development of employees' perceptions of having repetitive strain injury symptoms: • Identification of employees' perceptions of level of knowledge related to the prevention of carpal tunnel syndrome.
• Employees' taking a specific action to make their workstations more ergonomically correct. • Identification of employees' perceptions of having ergonomically correct workstations. • Identification of employees' perceptions of being stressed.
Data were obtained using a non-probability sampling method. The target population included all employees of a state agency using computers on a regular basis as part of their jobs.
The first section of the questionnaire consisted of demographic data such as gender, ethnic background, age, level of education, number of persons considered to be wholly or mostly dependent for financial/emotional support, and the availability of a day to day support person. This section also identified those people meeting the definition of an at risk computer user.
The second section addressed the first three variables included in the research design. The section assessed employee perceptions of knowledge level regarding prevention of RSI by means of a direct question, scored on a five point Likert scale, and whether or not an employee had taken a specific action to make their workstation more ergonomically correct by means of a direct question, requiring a dichotomous response of yes or no. Individuals answering affirmatively were requested to indicate the action taken. Employee perceptions of ergonomically correct workstations were measured by asking participants' perceptions using a forced choice question with "Yes," "No," and "I don't know" responses.
A third section of the questionnaire assessed employee perceptions of being stressed. Employees were asked to rate self perceived level of stress on a five point Likert scale. Next, a global measure of perceived stress, the Perceived Stress Scale (PSS) (Cohen, 1983) , was administered. The premise of this scale corresponded to the conceptual framework of this study, i.e., that subjective experiences and ways of perceiving are valid and predictable measures of reality.
The final section of the questionnaire assessed employee perceptions of experiencing RSI symptoms. Symptom surveys are a robust tool for eliciting complaints related to CTS. No other screening procedure, including electrodiagnostic testing or physical examination findings, individually or in combination, has substantially better sensitivity, specificity, positive predictive value, or negative predictive value than a questionnaire eliciting symptoms (Franzblau, 1993) . Participants were asked to indicate if they were currently experiencing or had experienced, within the past month, any of the following symptoms: numbness, tingling, pain, burning, or other uncomfortable sensations in fingers, hands, wrists, or arms; difficulty performing daily activities due to discomfort or decreased strength in hands; upper back pain; or neck and/or shoulder pain. These symptoms were generated from the literature and clinical experience and based on areas most affected in computer users. Five options, with one point assigned in ascending order, were possible for each question: none, almost none, some, most of the time, or all of the time. Points were summed to obtain a total score.
The questionnaire was pilot tested with a similar group of employees at a different worksite to assess inherent difficulties. None was discovered.
The dependent or outcome variable in the study was the perceived development of RSI symptoms. The independent variables were 1) employees' perceptions 118 of level of knowledge regarding the prevention of RSI; 2) employees' taking a specific action to make one's workstation more ergonomically correct; 3) employees' perceptions of having an ergonomically correct workstation; and, 4) employees' perceptions of being psychosocially stressed.
RESULTS
The data were analyzed using descriptive statistics, chi-square analysis, t test analysis, and analysis of covariance (ANCOVA). The results of the statistical analysis of data are presented for each research question.
Description of the Sample
All 621 employees of a state agency were invited to participate in the study. The response rate was 44%. Over 34% of the respondents did not meet the definition of an at risk computer user. Because the research questions addressed at risk computer users, participants not meeting the definition of at risk user were analyzed separately.
The total population was 60% female and 40% male. The sample consisted of 174 females (63.3%) and 100 males (36.4%). A much higher percentage of females comprised the at risk computer users (71.9%) than the not at risk computer users (46.8%).
A preponderance of the respondents were Hispanic-white (60.7%) or white (30.5%). African and Native Americans comprised a higher percentage of the at risk group of computer users (3.9%, 6.2%) than of the not at risk group of computer users (1.0%, 3.2%).
The sample was considered educated, with 75.3% having an education level beyond high school. The at risk group had a higher percentage of respondents with only a high school or some college education (68.0%) than did the not at risk group (56.4%).
The ages of the sample ranged from~19 years to 71 years (mean: 43.4). The mean age ofthe at risk users was 42.4 years, and that of the not at risk users was 45.8 yews. The at risk users had a lower percentage of employees age 40 or more (60.7%) than did the not at risk users (71.3%). A higher percentage of younger employees, underthe age of 40, was found in the at risk group (32.0%) than in the not at risk group (23.4%). This was especially noted in the 20 to 29 year range, where 13.5% of the employees in the at risk group were found compared to only 3.2% in the not at risk group.
A majority of the respondents in all groups had persons dependent on them for financial or emotional support. A majority in both groups had one to three persons dependent on them for financial and/or emotional support (67.9% for the at risk users, 64.9% for not at risk users). The largest number of dependents reported was eight.
Close to 20% in each group did not have any supportive persons in their daily lives. Table 2 lists the research question number and the corresponding data results. 
Research Questions
Research Question Results
Research Question 1
Of the at risk users, 34.7% indicated little or no knowledge regarding prevention of repetitive strain injuries. Of the not at risk computer users, 33.0% indicated little or no knowledge. Thus, close to two thirds of both groups indicated at least some knowledge of this topic.
Research Question 2
Over 60% of the at risk users had taken a specific action to make the workstation more ergonomically correct, and 52.1% of the not at risk users had taken a specific action. Of those who took actions, most adjusted monitors, workstations, and keyboards.
Research Question 3
Over 70% of the respondents perceived their workstations to need ergonomic improvements. Only 19.7% of the at risk users reported mostly or completely correct workstations, while 25.5% of the not at risk users reported the same.
Research Question 4
More at risk users reported higher levels (fairly high or very high) of stress (57.9%) than did the not at risk users (43.6%). Scores on the Perceived Stress Scale (PSS) ranged from a low of 4 to a high of 54. A score of 56 is the highest possible score. The mean PSS score was 25.15 for the at risk user group and 21.96 for the not at risk user group. A t test analysis revealed the difference between the mean scores was statistically significant (t = -3.07, df = 268, P = .002). Approximately 70% of both groups identified work as a source of stress.
Research Question 5
Neck and/or shoulder pain was the most frequently reported symptom in each group. The least reported symptom in each group was related to difficulty performing daily activities due to discomfort or decreased strength in hands. At risk users reported more symptoms in all categories. A score of 16, indicating each symptom experienced all of the time, was reported by four persons. All four were in the at risk group.
Symptom scores ranged from 0 to 16. The mean symptom score for the at risk users was 6.48, but decreased to 3.92 for the not at risk users. A ttest analysis indicated the mean scores were significantly different (t = -5.27, df = 269, P = .0001).
Research Question 6
For both the at risk users and not at risk users, the data revealed a statistically significant association between employees' self perceived level of knowledge and taking a specific action to make the workstation ergonomically correct (x 2 = 18.38, P< .001; x 2 = 25.47, P < .001). The higher the perceived level of knowledge, the more likely the employee had taken a specific action.
Research Question 7 Not At Risk Users At Risk Users
At risk users who took a specific action had a mean symptom score of 10.56 and those who did not had a mean score of 10.24 (t = -0.50, df = 173, P = 0.62). For the not at risk users, the mean symptom score of those taking a specific action was 7.81; for those who did not it was 7.92 (t = -0.14, df = 89, P = 0.89). Thus, in both groups there was not a statistically significant association between taking a specific action to make the workstation ergonomically correct and the perception of having RSI symptoms. 
Research Question
Research Question Results
A statistically significant association existed between the at risk employees' self perceived level of knowledge regarding the prevention of RSls and the perception of having RSI symptoms. At risk employees who perceived ergonomically correct workstations were less likely to report RSI symptoms than at risk employees who perceived incorrect workstations. For both groups, perceived stress was significantly associated with the perception of having RSI symptoms.
Research Question 11
For both the at risk users and not at risk users, the data revealed a statistically significant association between employees' overall rankings of perceived stress levels and their scores on the PSS (r = .57, P = .0001; r = .44, P = .0001). Further testing was done for both groups to see if there were significant differences between the mean PSS scores and the self reported overall rankings of stress. In the at risk group (F =26.38, P =.0001), all the means were significantly different. In the not at risk group (F = 10.21, P = .0001), only some of the means were significantly different.
Research Question 12
An analysis of covariance was calculated to assess the combined effects of the research and confounding variables with the perception of having RSI symptoms. The variables explained 28% of the variability in the RSI symptom scores for the at risk users and 46% of the variability for the not at risk users.
Below are parameter estimates and standard errors for each variable on the RSI symptom score after controlling for the confounding variables of gender, ethnicity, education level, age, number of dependents, and presence of a supportive person.
Variable
Level of knowledge For the at risk user group, the higher the perceived levels of knowledge, the higher the RSI symptom scores. Additionally, for the at risk user group, the more ergonomically correct the workstation was perceived to be, the lower the RSI symptom score. For both user groups, a higher PSS score was significantly associated with a higher RSI symptom score. Thus, these findings confirm the results of univariate analysis. The statistical significance of each variable persisted even when corrected for the effects of the other variables.
DISCUSSION
Stress
Probably the most important finding was the discovery that PSS scores were significantly associated with RSI symptoms. This finding was observed in both the at risk group and the not at risk group of employees. With increased stress levels, symptoms of RSIs were increased.
According to Karasek (1990) , stress associated with computer workers may be a symptom of more complicated and widespread work issues where employees are viewed or treated in impersonal, domineering, and demanding ways. Stiles (1994) elaborated on the many work factors that contribute to employee stress for computer operators. These factors include: • Little work control.
120
• Low paying and unrewarding jobs. In addition, electronic performance monitoring has been shown to increase stress levels.
Reducing the stress experienced by workers is a multifaceted endeavor. Stress reduction is not only about stress management talks or programs, but about worker culture.
A business attitude that healthy workers and resulting quality product are secondary to the fast paced production and a 'do more for less' philosophy also contributes to the problem. Occupational stress extends into the macrosystem, which makes the issue complex and requires a novel way of thinking about the meaning and fate of work in the future. (Stiles, 1994) .
Unfortunately, the association of stress with physical problems still carries a social stigma in society. The stigma is so prevalent that many clients would rather be diagnosed with an incurable or life threatening disease than labeled as having psychosomatic symptoms. Many health care providers and clients are reluctant to accept the fact that most common symptoms cannot be explained (Kroenke, 1989) and may be due to the client's thoughts, moods, and behaviors. Health care providers often feel pressured to track down organic diseases at all costs, out of concern for the client as well as fear of malpractice. As a result, psychosocial causes are more often overlooked and underdiagnosed. No one wants to miss treatable organic diseases. However, understanding, treating, and, when possible, preventing psychosocial causes also needs to be a priority (Sobel, 1994) .
Stress management programs for workers have tended to enable workers to manage or avoid stress. Organizations do not often remove sources of stress (Walcott-McQuigg, 1994) . This is a controversial issue that many employers and others are often reluctant to face. This research indicates that personal, as well as work, sources of stress may need to be addressed to affect perceptions of symptoms. The concept of a work/home dichotomy is not reasonable. The effects on the individual are the same despite the source of the stress.
The lack of social support for over 20% of the respondents is a social issue with important ramifications. It is conceivable that many of these individuals look to the work environment for sources of social support. Strengthened social support systems in the workplace may be needed to reduce the effects of the stress many workers experience. The association between lack of social support and stress for at risk computer users is especially intriguing. This issue deserves attention with interventions designed to reduce stress and associated symptoms.
Another important finding was the significant association between answers to an overall question about perceived stress levels and the scores on a standardized PSS. Asking a single question regarding perceived stress levels provides an easy, affordable, and succinct way to address stress and related issues with clients. The data provide valuable information. Even if the individual does not want to elaborate, seek care for problems, or in any way address the issue, at least the issue has been acknowledged. In addition, the channel is opened for discussion at a later date.
RSI Symptoms
Another important and significant finding was the discovery of large numbers of workers reporting symptoms of RSIs. If workers used a computer 4 or more hours per day, they reported more symptoms than did MARCH 1997, VOL. 45, NO.3 workers who used a computer less than 4 hours per day. Statistical analysis revealed significant differences between the mean symptom scores of the two groups. This research confirms other study results linking adverse health effects to the length of time using computers (Rossignol, 1987) . In some instances, guidelines and policy statements limiting the maximum time allowed working with a computer to 4 hours per day have resulted (MacKay, 1989) .
Thus, this analysis validates the few published definitions of an at risk computer user. The definition of an at risk user is an individual using a computer 4 or more hours per day. The demonstration that these workers report symptoms of RSIs significantly more than workers who use a computer less than 4 hours per day provides pertinent information. Intervention programs to reduce the costs associated with RSIs can more appropriately identify and target at risk employees and justifiably address policies and attitudes that mandate long hours working with computers.
This research found that workers reported symptoms related to CTS (difficulty performing daily activities due to discomfort or decreased strength in hands) less than they did more generalized symptoms of back, neck, and shoulder discomfort, or even uncomfortable arm and hand sensations.
The research results clearly associate the perception of being stressed with the perception of having RSI symptoms. This issue must be addressed if health care costs for RSIs are reduced. Changing the workers' compensation system so the condition is not compensable in the absence of objective evidence only serves to mask the problem. Significant amounts of money, time, and resources are spent on developing guidelines and implementing ergonomic changes in workstations. The research indicates that ergonomic changes alone may have little chance of being successful, unless stressful work and personal issues are also addressed. Furthermore, this research validates a report of a World Health Organization meeting that psychosocial factors are at least as important as the physical ergonomics of workstations (MacKay, 1989) .
Level of Knowledge
The study reflects widespread general knowledge regarding the prevention of RSI symptoms, with close to two thirds of the sample group having at least some knowledge of this topic. In the at risk user group, perceived knowledge levels were significantly associated with the perception of having symptoms of RSI. Presumably, employees who know how to prevent symptoms also know what the symptoms are and, thus, are more likely to report these symptoms. Reporting symptoms early allows for timely and appropriate intervention.
Action
At least some action was taken by a majority of the employees in both the at risk and the not at risk groups. The ergonomic actions most often reported involved adjusting workstations and chairs, keyboards, and moni-tors. However, only a few reported adjusting them in relationship to their own body posture. This corresponds to observations of the researcher clinician that many people seem to experience difficulty in translating ergonomic principles to specific and personal situations. In addition, desks, chairs, computers, and keyboards may be used by only one individual, whereas lighting, noise levels, scheduling job tasks, etc. involve others, or are not seen as within an individual's ability to change or control. Few had made changes involving self in the area of attitudes/stress or exercise or overall conditioning level. Perhaps this is because most do not perceive these aspects related to the same issues as improving one's workstation or ergonomic changes.
This study found that more than 70% of participants who said they had at least some knowledge about how to prevent RSIs had also taken a specific action to make workstations more ergonomically correct, and were able to describe the action taken.
Even though perceived level of knowledge was significantly associated with taking action, taking of a specific action was not significantly associated with symptom scores. Symptom scores were quite similar regardless of whether or not the employee had taken a specific action to improve workstation ergonomics.
Ergonomic Perceptions
Approximately 20% of both groups reported workstations mostly or completely correct, leaving close to 80% who perceived a need for ergonomic improvements. In the at risk user group, the perception of having an ergonomically correct workstation was associated with a reduction in symptom scores. This was not true for those who used a computer less than 4 hours per day. Targeting the at risk group for ergonomic interventions conserves resources and perhaps reduces the perceived stress higher risk employees experience. Thus, costs associated with the prevention and treatment of RSI symptoms could be reduced.
CONCLUSION
The results of this study are both exciting and troubling. The study strongly indicated that perceived stress levels are significantly associated with perceived RSIs. This confirms other research findings linking stress to disease symptoms and to increased use of health care resources. However, it is troubling because much stress is not associated solely with personal or family problems, but with the work situation and work environment. Work is stressful for many people. Stress and the symptoms workers experience cause employers and the health care system to expend significant resources on problems that might be prevented and/or addressed in different ways. A major paradigmatic shift in how work and workers are perceived may be indicated (Fox, 1995) .
Practical Applications to Occupational Health
To prevent or adequately treat RSls, occupational health nurses must address ergonomics, stress levels, and knowledge levels.
Employees who use a computer more than 4 hours per day are more likely to report symptoms of repetitive motion injuries than those who use a computer less than 4 hours per day. This finding helps to define at risk employees.
Recognition of the effects of perceived stress on the development of symptoms aids in targeting prevention and treatment interventions. Asking a single question of employees regarding perceived stress levels can yield significant information.
Developing a work culture that is supportive of employees may help decrease escalating workers' compensation costs for repetitive motion injuries.
